Introduction
The issue of global climate change is a growing phenomenon today. One of the causes of global climate change is forest degradation. According to [2] , forest degradation results in increased carbon dioxide (CO2) emissions, whereas forests have the ability to absorb CO2 or known as carbon sinks.
According to [3] , the forestry sector has great potential in absorbing carbon through planting, increasing forest growth, reducing the rate of deforestation and forest fires. These functions show that the forest is one of the main elements as a regulator of the earth's temperature locally, regionally and globally.
The achievement of forest sustainability in a forest ecosystem, the criteria, and the indicators have been formulated or developed by government and non-governmental institutions in national, regional and international levels [4] . The health of forest ecosystems becomes very important throughout the world when various global issues such as air pollution, acid rain, forest fires, problems with quality and quantity of water, and global climate change have affected the realization of sustainable forests. Criteria are usually expressed as conditions or situations in the aspect of the forest whose process must be carried out, while indicators are usually expressed as something special that can be assessed in relation to the criteria [5] .
The measured health indicators of forest ecosystems differed depending on forest management efforts to be achieved. This study used carbon as a health indicator of Protection Forest Register 25. The purpose of this study is to observe carbon as an indicator of the health of Protected Forests in Register 25. There is no carbon data from the Protected Forests Register 25.
Therefore, a carbon analysis in this area needs to be carried out.
According to [6] , the knowledge about stored carbon allows us to know the function of the area in supporting the reduction of greenhouse gas emissions which is one of the causes of global climate change. Healthy forests actively store carbon through forest growth, resist of the pathogen and the outbreak of insect and recovery from damages such as forest fire [7] .
Materials and Methode
The study was conducted in October 2016 in Protection Forest Register 25, Kelumbayan District, Tanggamus Regency. The data obtained using plot clusters based on the Forest Health Monitoring (FHM) method according to [8] - [9] . Each plot cluster (Figure 1 .) consists of four plots. The location of the plot cluster was determined based on purposive sampling. Four plot clusters consist of two plot clusters in the primary forest area and two plot clusters in the secondary forest area.
The important value index (INP) and tree biomass were tree species, tree diameter, and tree height. Based on [10] , the sampling of litter and understorey biomass was determined as follows: if the wet weight is more than 300 grams, then the used sample is 300 grams. If the wet weight obtained is less than 300 grams, then the sample used is 100 grams. If the wet weight obtained is less than 100 grams, the used sample is as much as that obtained. 
Based on the equation, the formula to calculate the species' IVI is:
Description: D = Density, RD = Relative Density, F = Frequency, RF = Relative Frequency, D= Dominancy, RD = Relative Dominancy
The measurement of biomass in trees done by measuring the diameter at breast height and tree height then was analyzed using the general allometric equation proposed by [1] , which is
Description:
The obtained total tree biomass (kg) = DW1 + DW2 + ..........+ DWn (
The formula for calculating biomass per unit area (tons/ha) as follows:
The measurements of litter and understorey biomass were carried out by weighing wet weight data then oven at a temperature of 800°C until the weight was constant. The sample was then weighed as dry weight. Both samples can be used to estimate biomass using the Biomass Expansion Factor formula [11] .
Total DW = x total WW (11
After the biomass value was obtained, carbon calculation was carried out. According to [12] , the carbon fraction from biomass is 0.50 (0.44 -0.55), which means that 50% of the biomass is stored carbon, so a large amount of stored carbon can be calculated.
There are 3 health categories on Protected Forest Register 25, namely poor, medium, and good.
These categories were obtained by calculating the threshold value of the carbon volume above the ground. The carbon volume threshold value above the ground was obtained based on the highest and lowest values of carbon volume calculation on each plot cluster.
Results and Discussion

Important Value Index in Protection Forest, Register 25
Important Value Index (IVI) is calculated to determine the importance of a plant species and its role in the community and the important values on tree and seedling levels of vegetation. The greater IVI value of species, the greater the level of dominance of the community and vice versa [13] . In order to discover the relation between tree phase IVI and the amount carbon measured, the IVI calculation in the Protected Forest Register 25 was conducted only on tree phase. 
Measurement Results of Stored Carbon in Protected Forest, Register 25
The above ground biomass and carbon measurements in Protected Forest Register 25 were carried out in 4 plot clusters. Plot clusters 1 and 2 were located in the primary forest, while plot clusters 3 and 4 were located in the secondary forest. 
The Analysis of Stored Carbon on Protected Forest, Register 25
The largest proportion of carbon storage on land is found in tree components or stands [10] . The four plot clusters were used for biomass measurements and to determine the values of carbon stored in the stands of Protected Forest Register 25. The said values are presented in Table 2 . Table 2 shows that the plot cluster 1 stored the largest biomass and carbon (46.46%) with a biomass value of 3,484.49 tons/ha or 1,742.25 tons C/ha due to its largest average diameter compared to other cluster plots. In accordance with [14] , the greater the diameter of a tree, the greater the biomass contained due to its ability to absorb more CO2. Plants absorb CO2 from the air and convert it into organic compounds through photosynthesis.
The stored biomass and carbon in litter and understorey in Protected Forest Register 25 were measured by taking samples on micro-plots in each cluster plot. Litter is defined as dead organic matter that is on the forest floor [15] . The results of measurements of stored biomass and carbon in litter and understorey in Protected Forest Register 25 are presented in Table 3 . Litter and understorey biomass and carbon are influenced by the vegetation conditions where they grow. This is as stated by [16] , that the biomass and carbon content of understorey is influenced by the composition of understorey vegetation. Similarly, the content of biomass and carbon in the litter is influenced by its constituent components, for example, rotten wood, leaves, and twigs.
The results of measurements of stored carbon from each cluster plot in Protected Forest Registered 25 are in Table 4 . IVI value will increase carbon stored. According to [17] stated that there is a significant positive relationship between IVI and biomass or carbon, which means an increase in IVI is proportional to biomass or carbon. The diameter of trees used to calculate biomass or carbon and dominance in IVI also affected this, so that the amount of biomass or carbon indirectly correlates with the dominance of the tree species.
Compared with the similar studies, the storage of above-ground carbon in Protected Forest
Register 25 was greater than that of Setanjo Protection Forest at Riau. According to [18] , Setanjo Protection Forest stores 223.18 tons/ha carbon. The agroforestry area of Register 39
Datar Setuju at the Protected Forest Management Area Batutegi stored 178.24 tons/ha carbon.
In conclusion, Register 25 was more carbon saving than the other regions.
The better ability of the Protection Forest Register 25 to store carbon showed that it has good ecological functions. According to [19] , if a land cover has a good ecological function, it has a better ability to absorb or sink carbon.
The Determination of Protected Forest Register 25's Health Category
The carbon volume threshold value was used to determine the health category of Protection Forest Register 25. Based on the highest and the lowest values from the calculation of the above-ground carbon volume that has been carried out in all cluster plots, the health threshold value of Protection Forest Register 25 as follows: into the poor category because their ability to store carbon was less than plot cluster 1 and 2.
Both cluster 3 and 4 plots were located in the secondary forests dominated by Multi-Purpose
Tree species (MPTs) and plantation crops so that the carbon stored in the two cluster plots was smaller than the plot clusters dominated by forestry plants.
Conclusion
Based on the analysis, the above ground carbon can be used as a health indicator for Protection 
